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ABSTRACT:

On February 9, 1991 at 1659, a reactor scram from 100% power occurred due
to a sensed low control oil pressure at the Main Turbine Control valves.
Extensive troubleshooting following the event identified induced

electrical noise in the Turbine Electro-Hydraulic Control (EHC) System
which appeared to have ultimately caused the pressure fluctuation in EHC
control oil. Corrective actions include shielding of appropriate cabling

and additional, more frequent EHC system component preventive
maintenance. All automatic actions occurred as designed as a result of

the scram. Operator actions were appropriate and expeditiously returned

the plant to a stable condition.

END OF ABSTRACT
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I. DESCRIPTION OF EVENT:

On February 9, 1991 at 1659 with the reactor at approximately 100% power,
an automatic reactor scram occurred while performing a routine Main
Turbine Overspeed trip test. A discussion of the signals that appeared

to have led up to the Reactor Protection System (RPS) trip is included in

the Cause of Event section.

Following the scram, reactor level lowered, due to the expected shrink,
below the 170" low level setpoint, resulting in the actuation of Primary
Containment Isolation Signals for PCIS Groups II through V. Reactor
water level was rapidly restored to above the normal operating level as
is typical during scram recovery. Upon reaching a level of 211", a main
turbine trip and reactor feed pump trip occurred as designed. Level was
slowly lowered and maintained within the normal band.

No other safety system actuations resulted due to the event.
II. CAUSE OF EVENT

Although a root cause for the event could not be positively recreated,
the post-event review and troubleshooting efforts identified a probable
sequence of events which led to the reactor scram.

Induced high frequency electrical noise signals were identified in the
Main Turbine Electro-Hydraulic Control (EHC) system during
troubleshooting. These signals can lead to the swapping of primary and
backup Main Turbine speed error signals. This swap could result in a
momentary spike that appears in the EHC logic as a large turbine
overspeed condition. It is suspected that this spiking occurred during
the reset portion of a routine surveillance test for the turbine

overspeed circuitry and trip valves, which was the specific test step
being performed when the scram occurred. The induced noise signal
condition was reproduced during troubleshooting.

The Turbine Control Bypass and Intercept valves reacted appropriately to
the short duration sensed overspeed condition and then returned to their
original condition immediately (total bypass valve cycle time was less
than 0.5 seconds).

The large, rapid demand on the EHC oil system resulted in a reduced
available oil pressure at the Turbine Control Valve EHC pressure switches
which are a direct input to the RPS system. This resulted in an RPS
actuation and the subsequent reactor scram.
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III. ANALYSIS OF EVENT

Reactor scrams are analyzed events with no adverse safety consequences.
All automatic actions occurred as expected. Operator actions were
appropriate and promptly restored the plant to a stable condition.

IV. CORRECTIVE ACTIONS

Extensive troubleshooting of the EHC system identified and corrected the
following:

1. out of adjustment speed error signal.

2. unshielded speed error signal circuit which experienced a large
induced noise fluctuation when the pressure setpoint
potentiometer drive motor was energized.

3. ineffective shielding of the primary speed pickup cable.

4. sticky mechanical overspeed limit switch.

During the plant startup following the event, the speed error signal and
bypass and intercept valve positions were monitored for proper operation.
In addition, the main turbine overspeed trip test was performed with the
turbine both off-line and on-line during startup. Throughout the

startup, the EHC system functioned properly.

As a long term corrective action, EHC system preventive maintenance
frequency will be increased to every refuel outage as opposed to the
current frequency of every other refuel outage. Additional necessary
identified testing will also be incorporated. These actions will be
completed prior to the next refueling outage.

V. ADDITIONAL INFORMATION

A. The failed or malfunctioning EHC components are identified in the
Corrective Actions section.

B. One previous similar event which resulted in a reactor scram due to
EHC system perturbations occurred in 1983. Several other Turbine/
EHC related scrams have occurred throughout plant history, however,
the causes for those events were different than the cause of this

event.

C. Applicable EIIS System Codes:

1. Reactor Protection System - JD;



2. Containment Isolation Control System - JM;
3. Main Turbine System - TA;
4. Electro-Hydraulic Controls - JI, JJ.
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